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(54) Load equalizing rope termination and method

(57) A load equalizing rope termination serves to pre-
vent a load imbalance between a pair of rope leads of a
rope termination. The rope termination includes an end
section such as an end loop and the pair of rope leads
attached to a pair of rope ends. A rope termination fitting
includes a base support member over which the end sec-
tion is supported, and a pair of load equalizing support
members disposed upstream of the base support mem-
ber and over which the rope ends are supported. The
engagement between the rope ends and the equalizing
support members prevents a load imbalance of the rope
leads.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to force distribu-
tion and load balancing and, more particularly, to a load
equalizing rope termination and method that prevent a
load imbalance on a pair of rope leads.
[0002] A lifting or winch system is known where a driv-
ing pulley, cable, chain, tape, rope or the like (hereinafter
"rope") is attached to a rotating drum or other motive
power source. At its end, the rope is secured to the object
to be lifted or pulled. The drum is fixed relative to the
object to be moved. As the drum is rotated, the rope is
taken up around the drum, and the object to be moved
is pulled.
[0003] In order to provide a level of redundancy, a pair
of ropes with respective rope ends may be secured be-
tween the drum and the object to be lifted. A problem
arises with this arrangement, however, if a load imbal-
ance occurs on the rope ends. In the event of such a load
imbalance, the object to be moved may be skewed or
otherwise unevenly displaced, which thereby may pre-
vent proper operation of the device.

BRIEF SUMMARY OF THE INVENTION

[0004] It would thus be desirable to develop structure
cooperable with the rope termination that would prevent
a load imbalance of the rope ends. The rope termination
and method described herein utilize a rope termination
fitting including one or more load equalizing support
members. The support members receive a portion of the
rope or an attachment to the rope to prevent the rope
from an imbalanced load. The structure additionally en-
sures independence of the ropes as each is capable of
supporting the load independently in the event one of the
ropes fails.
[0005] In an exemplary embodiment of the invention,
a load equalizing rope termination includes a pair of rope
ends; a rope termination attached to the rope ends and
defining an end section such as an end loop and a pair
of rope leads; and a rope termination fitting. The rope
termination fitting includes a base support member over
which the end section is supported, and a pair of load
equalizing support members disposed upstream of the
base support member and over which the rope ends are
supported. The engagement between the rope ends and
the load equalizing support members prevents a load
imbalance of the rope leads.
[0006] The load equalizing support members are pref-
erably spaced from the base support member and
aligned across a width of the base support member. The
base support member and the load equalizing support
members may be angled in a direction opposite from a
load direction. In a preferred arrangement, the rope ter-
mination is spliced with the rope ends.
[0007] In another exemplary embodiment of the inven-

tion, a load equalizing rope termination includes a pair
of rope ends; a rope termination attached to the rope
ends and defining an end section and a pair of rope leads;
and a rope termination fitting having structure coupled
with the rope ends for preventing a load imbalance of the
rope leads.
[0008] In yet another exemplary embodiment of the
invention, a method of preventing a load imbalance on a
rope termination defining an end section and a pair of
rope leads includes the steps of attaching the rope ter-
mination to a pair of rope ends; securing the end section
over a base support member; and securing the rope ends
over a corresponding pair of load equalizing support
members disposed upstream of the base support mem-
ber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other aspects and advantages of the
present invention will be described in detail with refer-
ence to the accompanying drawings, in which:
[0010] FIGURE 1 shows the load equalizing rope ter-
mination in use including the rope and rope termination
fitting;
[0011] FIGURE 2 is a perspective view of the rope ter-
mination fitting; and
[0012] FIGURE 3 is a side view of the rope termination
fitting;

DETAILED DESCRIPTION OF THE INVENTION

[0013] With reference to FIG. 1, like a conventional
redundant arrangement, a load equalizing rope termina-
tion includes a pair of rope ends 16. The rope ends 16
are attached at an opposite end to a rotating drum or the
like. The ropes are configured such that either rope is
independently capable of supporting the load, thus pro-
viding an added margin of safety in the event that one of
the ropes breaks.
[0014] The rotating drum or the like may be fixed and
the load movable at the distal ends of the ropes; or the
drum may be attached to the movable load and move
with the load with the distal ends of the rope fixed; or a
combination of both. In a preferred arrangement, the
drum is fixed, and the load, such as a work platform or
the like, is restrained to move along a load path (e.g.,
with wheels on rails). If the ropes 16 are not identical in
length, one of the ropes will carry a disproportionate
share of the load. This is particularly so if the ropes are
high in stiffness such as wire ropes or some pre-stretched
polymer ropes or the like. If the ropes do not carry an
equal share of the load, one rope may become slack
enough to jump grooves on a grooved winch drum; the
load may skew creating side loads on the wheels with
increasing friction, wear and energy losses; or one rope
may wear faster and thereby have a shorter useful life.
[0015] To address these concerns while maintaining
redundant independent support by the rope ends 16, a
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rope termination 10 defining an end section such as an
end loop 12 and a pair of rope leads 14 is spliced or
otherwise attached to the rope ends 16. Any suitable
manner of splicing the ropes together may be used, and
the specific splicing method does not form part of the
invention. As such, no further description will be provided.
[0016] A rope termination fitting 18 is fixed to an object
to be moved (load) 20 via suitable connectors. The rope
termination fitting 18 includes a base support member
22 over which the end loop 12 is supported, and two load
equalizing support members 24 disposed upstream of
the base support member 22 and over which the rope
ends 16 are supported. The term "upstream" in this con-
text is intended to encompass a direction in which a force
on the rope termination 10 is pulling the rope termination
fitting 18. In FIG. 1, the upstream direction is upward.
[0017] As shown in FIG. 2, the load equalizing support
members 24 are spaced from the base support member
22 and are generally aligned across a width of the base
support member 22. Additionally, with reference to FIG.
3, the base support member 22 and the load equalizing
support members 24 are angled in a direction opposite
from the load direction. In this manner, when a load is
applied to the rope termination 10 (upward in FIG. 3), the
downward angled base support member 22 and load
equalizing support members 24 prevent the rope termi-
nation 10 from slipping off. A cover (not shown) over the
rope termination fitting 18 further prevents the rope ter-
mination 10 from slipping off.
[0018] In use, as a rotating drum or other motive force
applies a load to the rope termination 10, the end loop
12 or other end section is pulled against the base support
member 22 while the rope ends 16 remain generally
slack, and the rope termination fitting 18 and the movable
object 20 to which it is attached are driven in the load
direction. The rope ends 16 supported on the load equal-
izing support members 24 prevent a load imbalance of
the rope leads 14. That is, an unbalanced load on the
object to be moved 20, via friction, anomalies in the drum
or the like may cause one of the rope leads 14 to be
pulled at a different rate or load, thereby causing a load
imbalance on the rope leads 14. Upon such an occur-
rence, the rope ends 16 engaging the respective load
equalizing support members 24 prevent the rope leads
from being driven unevenly, thereby preventing a load
imbalance on the rope leads 14.
[0019] As noted, the configuration also serves to main-
tain a redundant load support as a safety feature in the
event one of the rope leads 14, the primary ropes, or rope
ends 16 fails. During normal operation, the end loop 12
supports the load. As such, the rope ends 16 remain slack
and are not subjected to routine wear. If one of the rope
leads 14 fails, the rope ends 16 will engage the respective
load equalizing support members 24 to support the load.
Moreover, in the event that one of the rope ends 16 fails,
the second rope end 16 will support the load.
[0020] The rope termination fitting described herein in-
cludes one or more load equalizing support members

that receive rope ends or an attachment to the rope ends
to prevent the ropes from being subject to an imbalanced
load.

Claims

1. A load equalizing rope termination comprising:

a pair of rope ends;
a rope termination attached to the rope ends and
defining an end section and a pair of rope leads;
and
a rope termination fitting comprising:

a base support member over which the end
section is supported, and
a pair of load equalizing support members
disposed upstream of the base support
member and over which the rope ends are
supported, the engagement between the
rope ends and the load equalizing support
members preventing a load imbalance of
the rope leads.

2. A load equalizing rope termination according to claim
1, wherein the load equalizing support members are
spaced from the base support member and aligned
across a width of the base support member.

3. A load equalizing rope termination according to claim
1, wherein the base support member and the load
equalizing support members are angled in a direction
opposite from a load direction.

4. A load equalizing rope termination according to claim
1, wherein the rope termination is spliced with the
rope ends.

5. A load equalizing rope termination according to claim
1, wherein the rope ends support a load, each of the
rope ends being capable of independently support-
ing the load, and wherein the load equalizing rope
termination is assembled such that in upon breakage
of either rope end or the rope termination, the other
rope end will support the load.

6. A load equalizing rope termination according to claim
1, wherein the end section comprises an end loop.

7. A load equalizing rope termination comprising:

a pair of rope ends;
a rope termination attached to the rope ends and
defining an end section and a pair of rope leads;
and
a rope termination fitting comprising means cou-
pled with the rope ends for preventing a load
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imbalance of the rope leads.

8. A load equalizing rope termination according to claim
7, wherein the end section comprises an end loop.

9. A load equalizing rope termination according to claim
8, wherein the preventing means comprises:

a base support member over which the end loop
is supported; and
a pair of load equalizing support members dis-
posed upstream of the base support member
and over which the rope ends are supported.

10. A method of preventing a load imbalance on a rope
termination defining an end section and a pair of rope
leads, the method comprising:

attaching the rope termination to a pair of rope
ends;
securing the end section over a base support
member; and
securing the rope ends over a corresponding
pair of load equalizing support members dis-
posed upstream of the base support member.

11. A rope termination for at least two ropes supporting
a load, the rope termination being configured to pre-
vent a load imbalance on the ropes and being de-
signed so that in the event of a breakage in any of
the ropes, at least one other rope will independently
support the load.
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